stop until the expelled material brings the mass of the remaining star below the critical value. This process may be compared with the supernovae explosions, in which case the expelled gases form extensive nebulosi ties (as "Crab-Nebula" or "Filamentary Nebula" ), apparently assuming this permanent state after the explosion. This point of view seems also to acquire some confirmation from the fact that the relative number of novae and supernovae occurring in stellar systems is of the same order of magnitude as the relative number of stars having masses smaller and larger than 2 M($).
In the present article we have developed the general views regarding the role of neutrino emission in the vast stellar catastrophes known to astronomy. It must be emphasized that, while the neutrinos are still considered as highly hypothetical particles because of the failure of all efforts made to detect them, the phenomena of which we are making use in our considerations are supported by the direct experimental evidence of nuclear physics. In fact, the experiments of Ellis and Wooster" and of Meitner and Orthman" /eave no doubt that the energy balance does not hold in the processes of radioactive P tra-ns formations, and all later evidence on this subject strongly indicates that this "disappearance of energy" occurs in such a way that it appears to be carried away by particles of almost unlimited penetrability.
Whereas the fundamental ideas of the proposed theory are very simple and the physical part of calculations pertaining to the rate of neutrino emission can be easily carried out on the basis of existing formalism, the problem of the dynamics of the collapse represents very serious mathematical difhculties. It is to be hoped that these difficulties will be overcome by the choice of some suitable simplified model. It is our pleasant duty to express our thanks to Drs. S. Chandrasekhar Phys. Rev. 57, 158 (1940 
The specific energy loss in air for particles with a kinetic energy slightly larger than their rest energy is P = 1.9 X 10' ev/g, i.e. , 2 3 X 108 ev/km air. With xo --1.92 km and referring 7. to a standard mass of 10' ev and measuring it in In this formula po is the final momentum of the particle and Pxo the amount of energy lost by ionization in the air column. In (4) the variation with altitude of the density of the air has been neglected. We have not introduced this refinement, as it only would give a correction of the order of one percent in A.
Solving (4) for r we obtain greater than 10 ev the pc scale as a function of lead thickness is
The end correction has been obtained from the range-energy relation as given by Bloch's formula for particles with mass~200 m. Table II gives the values of 1/A, i.e. , the ratio of slopes of curves I and II for various intervals of lead thicknesses together with the average value of pc and the resulting y (lifetime in microseconds).
The values of p agree very well for the intervals between 6 and 15 inches. The interval between 3 and 6, however, seems to give a much larger value. This behavior finds its natural explanation in the role of the soft component for not too large thicknesses of the lead absorber. An inspection of the absorption curves of Fig. 2 shows a sharp upturn in the interval in question. This suggests that the soft component makes a noticeable contribution, of the order of 3 to 4 percent, to the counting rate at 3 inches, as indicated by the dotted extrapolation lines in Fig. 2 For the intervals between 6 and 15 inches the value of y is practically constant, while the attenuation factor itself varies appreciably (compare Table II ). This behavior means a confirmation of the Lorentz time factor, i.e. , the energy dependence of the mean free path against decay.
In order to obtain an estimate of the probable error introduced by the errors in the counting rates we can proceed as follows. In view of the smoothness of the curves we can consider the whole interval between 6 and 15 inches. The average value of pc in this interval is 4.4)(10' ev. I3 With the probable errors listed in Table I we obtain for this interval 1/A = 2.38&0. 4: i. Therefore, in case the lead filters between the counters have a noticeable effect on the chance of recording such showers a correction for these counts must be made.
In our preliminary measurements, " observations were made without any side shielding and with side shielding of the lowest counter. The reduction of the counting rate (amounting to one count per hour) by the shielding was practically independent of thc lead thickness between the counters, and we concluded, therefore, that the large air showers did not affect appreciably our lifetime determination. To make sure of this for our present experiment, we made measurements in Durham with one of the counters placed out of line as shown in Fig. 1 
